This was taken as evidence that the observation tube in Ref. 2 might "have harbored incipient or diffuse pink afterglow. " It is not surprising to find these emissions in the discharge as these emission bands are usually present in auroral afterglows. In order to obtain some information concerning the origin of these bands, it is important to determine their spectral intensity distribution. Unfortunately, this was not done in their work. Furthermore, there is no simple logical reason why the presence of these bands in the discharge may exclude their presence in the afterglow, especially in experiments under conditions of high N-atom concentrations where the contribution due to excited species is important.
in the discharge as these emission bands are usually present in auroral afterglows. In order to obtain some information concerning the origin of these bands, it is important to determine their spectral intensity distribution. Unfortunately, this was not done in their work. Furthermore, there is no simple logical reason why the presence of these bands in the discharge may exclude their presence in the afterglow, especially in experiments under conditions of high N-atom concentrations where the contribution due to excited species is important.
Brennen and Shuman also suggested that several features present in Fig. 1b 2P) and N; first negative (1N) systems, both of which were considered "telltale diagnostics" of the pink afterglow. They have apparently not considered studies by various workers who have detected these emissions in a variety of N 2 afterglows. 3 -5 In fact, we have recently observed emissions due to N 2 (2P), N;(1N) and Goldstein-Kaplan bands as well as the 5577 A and 3466 A lines in the yellow N 2 afterglow. The intensity distributions of these band systems were found to be quite different from those reported in other afterglows. Kinetic studies on the emission properties indicate that these emission bands, somewhat resembled the highly vibrational bands of N 2 (1P) system, develop principally in the observation vessel as a consequence of complex interactions between energetic species.
The pink afterglow was normally observed in our system at pressures between 5 and 15 Torr and at a flow time of a few msec after the discharge. The glow was well isolated from the discharge and the subsequent yellow afterglow, and had a lifetime of a few msec, all of which are very similar to the pink afterglow originally described by Beale and Broida. 6 We are quite confused by Brennen and Shuman's statement that "We have sometimes seen the pink afterglow diffusely distributed throughout the entire volume of our observation tube. " If it is implied that the pink glow they observe simply survived from the discharge, how do they explain the mean halflife of the order of 10-3 sec estimated by Beale and Broida, and others? On the other hand, if the pink afterglow is created by active species in the observation vessel, how shall we define the pink afterglow? Interactions involving energetic species under conditions of high atom concentrations 'are· undoubtedly complicated. Argument over classical characterization of afterglows of this nature may serve little purpose. Our present interest is simply to try to understand the general nature of energy transfer processes involving energetic species in the long-lived yellow afterglow of nitrogen. A. Y. -M. Ung, Chern. Phys. Lett. 32, 193 (1974) . (Received II October 1978) In two recent papers, 1 • 2 Choi, Poe, and Tang (CPT) have presented a theory of atom-diatom nonr.eactive scattering using body fixed (BF) coordinates which is quite similar to a theory previously developed 3 and used' by us in applications to the H + H 2 reaction. In comparing their and our asymptotic scattering matrix solutions, CPT noted that our lacked a phase factor iJ•J•l 5 and further stated 1 that "erroneous numerical results could be introduced by omitting this phase factor." We show here that, contrary to this statement, this phase factor difference does not cause our results to be in error. In addition, we point out that CPT misquoted our conclusions concerning the 0 dependence of the H + H 2 rotationally inelastic nonreactive transition probabilities.
CPT's argument concerning phase factors is based on the following asymptotic form for the BF S-matrix so- factor will be different than one with it, presuming that the same S matrix is used in both solutions. They further argued that this "phase factor has nothing to do with the definition of the S matrix, " implying that the same S matrix would be obtained with either solution.
We will now show that this last statement is, in fact, incorrect, and that the S matrix obtained using our asymptotic solution differs from theirs by a phase factor iJ-J'. To prove this, we examine the incoming spherical wave parts of both solutions. In Eq. (2) that is
while ours is identical to Eq. (3) except for the i 1 •J'•l factor (and the unimportant 27T(V.,. 1 .) 112 ). This means that the CPT incident solution equals i.T+J'•l times our incident solution. Since both solutions solve the same Schrodinger equation, 9 this same factor must likewise where relate the outgoing wave solutions, and this implies (equating coefficients of corresponding terms) that, CPT do correctly point out that their BF R matrix boundary conditions {and wave functions) are, «com-pletely different, " from ours. This is, of course, not surprising since their BF R and S matrices are not related by the same equation ( 
